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AUTHOR: Rebane, L.A. ae 


TITLE: On concentration quenching 4n the NaCl-Ag phosphor 


PERIODICAL: Referativnyy zhurnal, Fizika, no 5, 1961, 181-182, abstract 5V386 
("Pr, In-ta fiz, 1 astron. AN EstSSR", 1960, no 12, 49-66, Engl. 
summary ) . 


TEXT : ™e author investigated spectral characteristics and quantum yield “4 
of emission in Nacl-Ag phosphors with different content of activating admixture. 

- He shows that in NaCi-Ag phosphors there are centers of two types, which include 
different number of activator tons. He shows alsc that the main part in the ob- 
served process of concentration quenching in this case plays the competition be- 
tween centere of the 1st and 2nd types in absorption of quanta of the excitation 
light. , 


[Abstracter's note: Complete translation. ] 
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TITLE: Concentration and temperature extinction of luminescence in 


gome alkali halide phosphors activated with silver 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 
Vv. 25, MOo Js 1961, 345 < 346 


TEXT; This is a reproduction of a lecture delivered at the 9th Conference 
on: Luminescence (Crystal Phosphors) 5 which took place in Kiyev from Juns 
20 to 25, 1960. The author studied the phosphors NaCleAg and NaBr-Ag, & 
characteristic feature of which is the complete solubility of the activa- 
tor salt in the basis. Phogphor KCl-Ag in which the limit solubility of 
AgCl at room temperature does not exceed 0.2 mole® was taken for a compa- 
rison. Ag was shown by a study of the absorption coefficient as a func- 
tion of the activator concentration in the two abovementioned phosphors, 
the shortwave bands must be assigned to centers containing an Ag ion 
(centers of the 4st kind). The longwave bands must be assigned to centers 
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containing two ag’ ions (centers of the 2nd kind). The centers of the 1st 
kind prevail a low activator concentrations. fhe centers of the 2nd kind 
grow in number with increasing activator concentration, and the maxinum 
of the band shifts toward the longwave region. As may be seen from the 
diagrams in Fig- 4 showing the radiation yield as @ function of the acti- 


vator concentration, this yield is dependent upon Nive and differs for 


different centers. The competitive behavior of the centers of 1st and 2nd 
kind are inferred in 4 discussion of the diagrams shown in Fig. 1a. The 
drop of the total radiation yield is explained by the competition with 
centers in the stage of a temperature extinction. The study of tempera- 
ture extinction in silver-activated phosphors is rendered more difficult 
by the strong temperature dependence of absorption. Thus, absorption 
rises to the 3.8-fold at a temperature rise from 20 to 370°C. Moreover, 
the ratio of absorption in centers of ist and 2nd kind varies with tempe- 
rature, which holds true especially at high concentrations. The tempera- 
ture extinction of the centers of 1st kind follows the Mott formula. In 
a discussion which followed the lecture under consideration, Z.L, Morgen- 
shtern stated that the shortwave bands in the phosphors dealt with pro- 
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bably belonged to the pure lattice, end not, as assumed by the author, to 
centers filled with silver. F.D. Klement and N.N. Vasil'yeva are men- 
tioned. There are 1 figure, 1 table and 5 references: 3 Soviet-bloc. 
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Legend to Fig. 1: 1a) radiation yield of NaCl-Ag phosphor as @ function "i 


of activator concentration at tN ose = 218 my 1b) the same for ae = 
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and paramagnetic. ‘The general ‘theory: is “applied ‘to. he. 
anisotropy harmonic oscillator.in a magnetic field. 


. It is noted 
in conclusion that the method of. variation:of the vector potential 
is closely related with the hydrodynamic model of diamagnetic cur=. 
rents proposed by McLachlan nd Baker: (Molec. Phys..v. 4, 254, 1961) 
and to the variational method of Guy ‘and Tillieu (Compt. rend..v. fe 
239, 1203, 1283, 1954; v. 240, 1402; 1955; 242, 1279,. 1436, 1956) 
Orig. art. has: 60 formulas. . ORB oct tn PEE ely Taam eee he Sas 


ASSOCIATION: None 


' SUBMITTED: .15Feb64 


suB CODE: EM, NP «NR REF SOV: 0020 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


CIA-RDP8&6-00513R001444' 


Re@ane TK 


; an “APPLICATION OF. THE fe 
_*.. CONDUCTORS OF HELAD SULPHID 
7 Mr ekaper, coor. Fiz. Wal 34,-No.. 2 B}, 95 
oy othe lattices odel as applied by. Coulson (A 
metals, gyaphite and boron ai 
‘the. BbX type (% ='5, Se,To) ‘ 
agrand 


\\. of electrons.and -holes.are caloulated< “Cony { 
er -and-experiment 15 made and the ngreenient is.thought 
. | durther work with this model.*.. se 


to.warran 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


jitide- is pplied.to sem{conductors.at , 
) ‘two posslble models are ‘conaldered: 
In this way.the width-of the forbidden. g: the effective masses. 

mparison between. theory. 


Ww Bardaley -- 


CIA-RDP86-00513R0014445 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444' 


Veo 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444' 


<9 2g Be NPE eS Vet RIOT itty 


T. K. Rebane... Vestinik: Leningrad. Univ. 12;:No. 10, Ser. 
. Peers ry a Ni-e-T1-20 1957); cf. Ruedenberg and Scherr, - 
C.A- 47, 11820%.—The: continuity conditions of ;the derivs. 
of the wave funetions :in::the. junction: region. were ins °e 0 9s. . 
vestigated... A new variational method was developed,.and 2202450 
for the Ist: time the continuity conditlons were obtained for. 90 0 
- a mol. im a magnetic ficld SS The. results-are applicable:ta: :)- 002 
the 3-dimensional. model-of solids." - ‘Ac Kremhetler y we ; 


-/ Continuity “conditions "in. metallic’ molecule “model: - : YE Ema 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA- REPOS: shedilad ae EL 


etic field and:then)- 
oe deriv ethod of cx 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


CIA-RDP86-00513R001444' 


EES DBS SSE EASES OC ER ATT ESOT EATING Thee ate stein ee 
To" EGURSE ER 


“PEEROVER FOR RELEASE: Tuesday, August 01, 2000 


cs 


ATE Fe 


REP ARE Tih, 


AUTHOR ¢ Recane, Te Ko Shel: -$/20 
————— 
TITLE; On the Calculation of the Megnetic Properties of the Molecules by 
leans of the Free Electron Model. II (K raschetu magnitnykh svoystv 


molekul po metodu metallicheskoy modeli. TI). 


PERTODICAL? Vestnik Leningradskogo Universiteta Seriya Fiziki i Koimti, 
1957, Vol. 22, Hr lh, Ppe 70-75 (USSR). 


ABSTRACT. In one of the earlier works, based on investigations, the unidimen™ 
sional free electron model (metal model) has been suggested for the 
calculation of the diamagnetic anisotropy of aromatic organic mole= 

cules. The present work attempts the realization of the above men™ 
tioned calculation method and its comparison with the molecular-or*™ 
pital theory. AS 4 result an approximate equivalence o£ beth methods 
at the calculation of the diamagnetic anisotropy of non-excited mo* 
lecules has been found. A theoretic verification of a formerly sug™ 
gested empirical rule for the determination of the form of the uni= 
dimensional potential in conjugated molecules containing hetero 
atoms is given. 

There are 8 references, 3 of which are Slavic. 
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On the Calculation of the Magnetic Properties of the Molecules § 
by Means of the Free Electron Hodel, II, 


SUBMITTED > February 1, 1957. 


AVATLABLEs Library of Congress. 
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SS R.EBA NE, TK: 
‘UTHOR REBANE, T.K. 
GITLE Computation of the Anisotropy of the Diamagnetio Suceptibility of the 

Aromatic Molecules with the Aid of the Method of the Metallic Model 
of the Molecule. : 
(Raschet anizotropii diamagnitnoy vospriimchivosti aromaticheskikh 
molekul po metodu metallicheskoy modeli molekuly -Russian) 
PERIODICAL Doklady Akademii Nauk SSSR,1957,Vol 114,Nr 1,pp To-72 (U.S SoRo) 


ABSTRACT The paper under review corrects an alleged error contained in the 
method of computation employed by M.V.Vol 'kenshteyn, L.A. Vorobinskly , 
Dokl Akad. Nauk, Vol 65,Nr 5opp 977( 1952) ,and suggests the utilization 
of a new methodfor the computation of the diamagnetic anisotropy of 
the aromatic molecules in the franework of the metallic model without 
application of the pertgrbation theory The unidinensional Hamiltonian, 
which describes the behavior of the ®-electrons in the magnetic field, 
had been chosen in the above-mentioned previgus aper ‘in the follo- 
wing forn: H wo(1/2)42/da2 o (/o)h,4/ és + Ay 2c*. (The coordinate 8 
was computed along the bond.Purthermore,the Units G=mehe1 were employ- 
ed).In the computations contained in the above paper,only the third 
term in thio Hamiltonian was used as perturbation operatur.The paper 
under review,on the other hand,maintaing that in the second perturba- 
tion-theoretical approximation also the contribution of the second term 
must be taken into consideration. But the problem of the energy spec- 
trum and of the wave functions of the Reelectrons in the metallic model 

Card 1/2 of the molecule permits in the case of a homogeneous magnetic field an 
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Adamov, li. U., Yeselov, i. G., SOV /48- 22-9- 1/40 
Rebane, T. K. 
TT ee rae OT UO ITNT 

TITLE: The Electric and Magnetic Properties of Molecules With 
Complicated Structure Calculated on the Basis of txe 
Free-Electron Model (Raschety elektricheskikh i masnitnykn 
svoystv slozhnykh molekul na osnove modeli svobodnykh 
elektronov) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskeya, 1958, 
Vol 22, Nr 9, pp 1015 - 1018 (USSR) 


ABSTRACT: The authors succeeded in computing the polarizability 
and the diamagnetic susceptibility of n-electrons 
on the basis of the simple model of the free electrons. 
The polarizability a of atoms and molecules usually 
is computed by perturbational methods. For the con- 
putation of the n-electron longitudinel polarizability 
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of the polyenes C, neon, 5 tne formulae 
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a,(0) = ut (15 - x?n?) 


12n4n : 
were employed. The results, together with the results 
obtained by Bolton (Ref 1), are listed in table 1. The 
polarizability of the electrons was also determined 
for the case of a ring-shaped and a hexagonal molecule. 
A simple mathematical scheme was worked out, which 
allows to determine the wave function and the encrey 
spectrum of the n-electrons in the magnetic fisld v ry 
exactly. If the one-dimensional potential of the 
conjugate bonds is everywhere eaual to zero, the croblen 
is represented by the determination of the eigenvectors 
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of the Hermitian matrix. The energy spectrum of the n- 
electrons in the magnetic field and their diamagnetic 
susceptibility are determined according to the secular 
equation cet W = 0. This computation method of the 
diamagnetic susceptibility can be extended also to 

the case of a variable one-dimensional potential. The 
method allows to consider the influence of the intramo- 
lecular periodic field as well as the deviations from the 
periodicity. Starting from the matrix-formulation of the 
problem the connection between the methods of the free 
electrons and of the molecular orbits was investigated. 
The agreement of the energy spectra shows by means of 
tne results obtained by the semi-empirical method due to 
Pariser, Parr and Pople (Ref 4)that the depth of the 
potential well in the place where the atom j is situated 
is given by the equation 


j - ‘ P 
V.= 2 -q.)l. + a.€.\- N.f. This equation validates 
eee: ((2 - 4,)1, a,;] 5° quation t 
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Rekasheva (Ref 5). This formula describes the relation 
between the shape of the bottom of the potential well in 
conjugate molecules which contain hetero-atoms, and the 
potentials of the electron affinity and the ionization 
of single atoms. There are 2 tables and 5 references, 

2 of which are Soviet. 


ASSOCIATION: Leningradskiy gos. universitet im. A. A. Zhdanova {Lenin- 
grad State University imeni A. A. Zhdanov) 
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PRs uviCaL s ctike 2 Spelttreskens &, ¥ol &. Nr 1, pp 24-27 (USSR) 


ABSUAACTs Tie witreviclet ebecrpt:.4a spectra cf aliphatic oclyenlphides are 
‘very SQQi itive t3 tue munhes cf atums ef sulphur in the polysulphide 


ths absorptivca spectra are displaced 
r wa7elengtns. The avther attempts to find the reason 
‘onde displacement Hy applying quantum-chemicai prirciples to the 
électron spectra cf alinhatie polysulohides. He shows that this 
displacanent ie due tu zpolitting ef the Zp- and 4s-levels of sulpmr 
atom: in the polvsulphide chain. Quantum-mechanical calculation of the 
displacement “y the methce cf molecular erbits produces a satisfactory 
agreeex wits experiment &2 shoym in a table on ov 27, where col 2 
gives the expeximenta]l (from Refa 1-2) and col 3 the theoretical 
positions uf the absorption maxima in aliphatic polysulphides. 
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Qn the Paper by Led. Borovinskiy “on Conditions of Joining of Functions in @ 


“ynid imensional Metallic Model of 8 Molecile™ 


the point where the projection was formerly attached to the ring: 
Borovinskly suggested thas tris node is due to joining of wave-functions 


at the branching point. 


The present author (Rebane) ascribes the node 


to the special conditions (an infinitely high potential parrier) at 


the outer end of the projection There is 


reference. 
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Akcadeaiya nauk S33R 
Stroyenlye veshehnestva 1 spextroskopiya (Structure of Matter 
and Spectroscopy ) Moscow, Tzd-vo AN SS3R, 1960. 113 p. 
Errata slip inserted. 2,300 copies printed. 
Ed.z K. V. Astakhov, Professor; tach. Edt T. P, Polenova. 
PURPOSE: This collection of articles is intended. for physicists 
and ohemists interested in spectroacopic matnods of research 
on the structure of molecules and related problems. 
is collestion were 


‘The arti 
editorial e zhurnal fizicheskoy 
and are concerned 
with spect: the satruature of 
molecules, © » problems 
in magnetoche! ha structure of aqueous solutions of 
electrolytes, and the chemistry of complex compounds. Refer- 
ences accompany {individual articles. : 
‘The author thanks the following for naving participated 
an determining the density of deuterocompounds : . a. 
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ABSTRAC?: : Using Fok and Hartree‘s self-consistent field method 


(Ref 1), Hall suggested a semi-empirical method of 
calculating the jonization potentials of similar molecules 
(Ref 2). The method is simplest when applied to aliphatic 
molecules. Structure of the latter is assumed to be such 
that all the carbon atoms lie in one plane. Calculations 
are greatly simplified if antisymmetry of the ionized 
molecular orbits with respect to reflection in the 
molecular plane of symmetry is assumed. Then individual 
groups of atoms in a molecule (e-S- CH,) can be 


represented by parameters calculated from the experimentai 
yalues of the ionization potentials. For normal 


Cn ae Hall obtained the following form 1* 


Cavdls# for calculation of the first ionization potentials Oy 


paraffins, C_H 
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Aliphatic Compounds 


Tih 
I(n} = -a - 2b cas ——— (1) 
n+l 
where “A ais a parameter which describes the CH, 
groups and the end groups CH. (CH, and CH, are assumed 
to be equivalent) and "B" is a parameter which describes 


interacting of neighbouring groups. The parameters "a" 


and "b" were found by Hall from the experimental 
values of the ionization potentials of normal paraffins. 
Similar calculations but with different parameters were 
carried cut by Franklin (Ref 4). The present authors 
used the above equation and various values of "a" and 
"bY! to carry out the same calculations. They found it 
impossible to approximate satisfactorily the ionization 
potentials of molecules of the whole paraffin series 
using Eq (1). No improvement was obtained by introdusang 
Card2/' Cr; 
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a correction to the parameter Nat allowing for the non- 


equivalence of the cH, and CH, groups. If, however, 


we assume that for some reason the ionization potentials 

of methane and ethane cannot be represented by Eq (1), then 
for the remaining members of the paraffin series we obtain 
good agreement with experiment (Table 1) for 

tal - 14.06 eV and "b" = -2.02 eV deduced from the 
experimental values of the ionization potentials of propane 
and butane. The present authors calculated also the 
ionization potentials of free aliphatic radicals 


(C_H ). To describe a group with free valence and 
n 2n+l 


its interaction with neighbouring groups the authors used 
two new parameters determined from the mean experimental 


values: 
Toy = 9.96 eV and I, H = 8.72 eV . 
5 2°5 


The results are given in Table 2. They agree quite well 
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TITLE: Calculation of the Polarizability of Conjugated Molecules, with 


Allowance for the Blectrostatic Interactions of f%-Blectrons 
PERIODICAL :Optika i spektroskopiya, 1960, Vol 8, Nr 4, pp 458-464 (USSR) 


ABSTRACT: The author considers the effect of the electrostatic interaction 
olarizability of molecules with conjugated _ 
Perturbation theory formulae are obtained 
The theory developed is applied 
to molecules of ethylene and benzene employing simplifying assumptions 
which are used in the semi-empirical variant of the self-consistent 
molecular orbit method. It is found that the electrostatic interaction 
of f-electrons lowers considerably the N-electron polarizability of 
conjugated molecules. In conclusion the author points out that the 
polarizability of conjugated molecules may be altered also by inter- 
actions of Jl-electrons with, say, S-electrons. The paper is entirely 
card i/i theoretical. There are 13 references, 6 of which are Soviet and 
7 Buglish. 
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TEXT; Here those cond: tions are examined py which the contribution Xz 

of the interatomic w electron currents to the susceptibility of aromatic 
molecules have 4 paramagnetic and not @ diamagnetic enaracteristic: In 

simple electron approximation Xq = Zp (1) an approximation of { 


p 
4 { 
the disturbance theory yields x, = ee oe = 


= : 2 
\2- (of, 053-41) Sua 
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| TITLE: New variational principles for dynamic and static polarizability 


SOURCE: Optika i spektroskopiya, v. 21, no. 1, 1966, 118-120 


TOPIC TAGS: electric polarization, dielectric polarization, nonlinear functional ope-| - 
rator, variational method, hydrogen 


ABSTRACT: The application of variational principle for the analysis of the upper lim- 
it of dynamic and static polarizability in systems with an arbitrary number of elec- 
trons is discussed. In addition, the formulation of variational principles for the 
lower and upper limits of polarizability in excited states is provided. The dynamic 
polarizability of an n-state discrete spectrum of the energy operator H is given by 


an (#) = Br (€) + Be (—*)- 
in an electric field with the potential 


wi(r, t)—=W (r) cos *(F) 
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Operator H, its eigenfunctions o, and function W(r) are real. The value Bu), 


where y = te equals 
: By (p) == — f ua (es) W (2) det) & 


where 4, (r5n) satisfies 


(H — Eq +b) Uy (8s B) TW Ct) de (=O 


and the boundary conditions common for wavefunctions, u, can be expanded into the 


following series ck | Wf n> be (1) 
e 
a, (F; o= >Re a 


Ratu; p, a)aa{ [WA Bab eet Mel ir — 2, + wo + 24d} ds 


1 

| 
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| 

& 

By applying variational techniques to u, and the functional 
the author arrives at the expressions 


a (a) = min Ky (6; a, 4). and Ba (y) = max Ba(G; p, 4). 
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which are in accordance with the variational principle. An example of utilization of | 
i this method for calculation of static polarizability for the le-state of 9) HYGReesn, 7 
i atom in a homogeneous field W(r) = z is included. Orig. art. has: 15 formulas. 
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TITLE: Variational calculation of the polarizability of the F-center in alkali 
ttice approximation) 


halide crystals (point la 
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er, alkali halide, variational method, ground state 


TOPIC TAGS: F cent 
requencies of local oscillations 


ABSTRACT: In order to calculate atomic shifts and f: 
in crystals with defects, it is necessary to estimate the static polarizability o 


‘ef the defects and ions of the crystal base; this was done both from above and from 
elow. A variational method of the perturbation theory was used to find, 

attice approximation, the narrow 1 al in which is located the value of the pola 

bility of the F-center corrrespe al V(r). The following 

ave function was used to describe t : 
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re determined from the requirement — 


Optimum values of parameter y for NaCl crystals we 
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of minimum energy of the electron described by this function and located in the field 
of a nonpolarizable point lattice with an anion vacancy. The excitation energy 
€= Bin ~ Ey, was found to be 


1 a5 
aS a 


The estimate from above gave @ 2 15.523 and the estimate from below, a¢ 15-556 
Y 


The two sets of estimates for various alkali halide crystals are tabulated. It is 
concluded that the variational calculation gave a precise value of the polarizability 
of the ground state of the electron moving in a field with potential V(r). Since, 
however, the model potential v(r) describes the F-center only approximately, the re- 
sults of the calculation may differ from the actual value of the polarizability of the 
F-center, being probably somewhat high. ‘The numerical calculations were performed ; 
with a BESM-2 computer, and the program for calculating the optimum value of parameter’ 
Y was written by B. Ya. Frezinskiy. Authors are grateful to I. V. Abarenkov for dis- 
cussing the work. Orig. art. hast 1 table and 41 formulas. — 
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ABSTRACT; The author examines the calculation of higher-order corrections to the 
energy of a many-electron system, using the Hartree-Fock method, the applicability of 
which for calculations of not only unperturbed atom-molecular systems, but also sys- 
tems that are perturbed by an external electric and magnetic field, has been enhanced 
by recent progress in computational techniques. A general expression for corrections 
to the energy of order (28 + 1) and 2s is derived, in terms of corrections to the one- 
electron self-consistent wave functions of order not higher than s. The uniqueness 
of the selection of the appropriate single-electron functions is demonstrated. It is 
also shown that the perturbed self-consistent wave functions possess certain proper- 
ties that are similar to the properties of perturbed exact wave functions. It is 
noted in the conclusion that the results can be extended to apply in the case of a 
two-electron perturbation operator, which is of interest in connection with investi- : 
gations in which self-consistent functions are constructed in the form of series in ; 4 
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pointed out that the method’ makes it possible to get along without 


| knowledge of the electronic wave functions. of the molecules. When 
used in conjunction with the method for. approximately determining 
the paramagnetic part of the ‘nuclear magnetic screening constant 


(S. I. Chan and T. B. Das, J.‘Chem. Phys..v.s 37, -1527,..1962),. this: 


‘method can be used to determine the total nuclear. magnetic screening 


constants from data on the energies. and equilibrium internuclear 
distances of the diatomic molecules only.- The. method can be ex-. 
tended in principle. to-polyatomic molecules, but the experiment 


data on the total energies. of iso-electronic polyatomic molécules 
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AUTHOR: Rebane, T. K. 

TITLE: Semiempirical method of determining the electrostatic poten= 
tial of the electron shell of a molecule at the atomic nuclei. I. 
Theory of the method for diatomic molecules 


SOURCE: Optika i spektroskopiya, V- 17, no. 1, 1964, 3-7 


TOPIC TAGS: electrostatic field, molecular structure, atomic ion, 
atomic charge ' 
ABSTRACT: The author extends his previously proposed method (opt. i 
spektr. vy. 16, 164, 1964) for determining the electrostatic potential 
of the electron shell at the nuclei of free atoms toc include atomic 
nuclei in molecules. The method is based on an interpolation of 

the energies of the jso-electronic ions and on the use of the 
Hellman-Feynman theorem (H. Hellman, Einfuhrung in die Quantenchemie, 
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Edwards Bros., Ann Arbor, 1944; R. P. Feynman, Phys. Rev. v. 56, 
340, 1939). The theoretical premises of the method are considered 
first for the case of isoelectronic diatomic molecules with a fixed 
sum of the nuclear charges. This is followed by study of molecules 
in which the charge of one of the nuclei is fixed, and for Which 
much less experimental material is available. It is claimed that 
the accuracy of the semiempirical formula is not inferior to that of 
purely theoretical calculations in the first type of molecules, but 
the results are only approximate for the second type. The applica- 

30n of the proposed method to concrete molecules will be treated 
in the second part of the article. Orig. art. has: 19 formulas. 
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“AUTHOR: Rebane, T. Ke 


| ef. ‘pond length on diamagnetic 
‘QITLE: On alternation effect of carbonecarbon bond - 
Acenbipiliey caused by interatomic TY eelectron currents in the heptajene 

‘ molecule 


| SOURCE: Leningrad, Universitet, Vestnik. Seriya fisiki 4 khinit, vytp. lL, 1963, 
; 35-38 : 
| opie TAGS: bond Length, diamagnetic susceptibility, alternation effect, benzene, | 
i paramagnetic, heptalens molecule, electron current : 3 
| ABSTRACT: The alternation effect of carbon-carbon bond length on X14 introduced | _ x 
by dnteratomie ‘7 electron ourrente in the magnetic susceptibility of heptaleno = 


heptalene Enclo- 
The structure is given in Fig. 1 on the & 
: peal eget Pa of , oe 4g determined from the London relationship 
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ns show that alternating bond longths in heptalene mai 

Tcaauioiee aarunagnelis pharacter of Ais but significantly lower its numerical 

| yalue, ‘The magnitudes of y for heptalene C,H, and pore Cag yield 7 
: : . . ) diamagnetic — 
“nagnitudes -2.75 %(0) and 26285 X (0) respectively, where X(6 ie the diamagnetic 


10-6 on3/mol. "The: - 
atibality of bensene and varies between 933.26 to U5.) x 
either 4s grateful to MeO, Veselov and 0. M. Daitriyeva for their help." Orig. : 
art. has: 6 formulas and 1 figure. 
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Semiempirical method for determining the electrostatic potential 
generated by electrons around an atomic nucleus. Opt. i spektr. 
16 no.l:164-167 Ja '64. (MIRA 17:3) 
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Treory of Raman scattering of light by molecules. Izv. AN Est. 
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(MIRA 16:11) 

1. Institute of Physics and Astronomy of the Academy of Sciences 

of the Estonian S.S.R. and Leningrad State University. - 

2. Corresponding Member of the Academy of Sciences of the Estonian 

$.S.R. (for K. Rebane). 
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AUTHOR: Rebane, T.K. 


TITLE: Semi-empirical method for determining the electrostatic potential produced 
by the electrons at an atomic nucleus 


SOURCE: Optika 1 Spektroskopiya, v.16, no.1, 1964, 164-167 


TOPIC TAGS: electron potential, electron field, electron electrostatic potential, 
electron core potential, light atom, light ion, hydrogen, helium, lithium, carbon, 
beryllium, boron, nitrogen 
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the theoretical values. The results indicate that the accuracy of the Semi-empiri- 
cal method where light atoms are concerned is not inferior to that of the self-con- 
Sistent field method. However, before the semi-empirical method can be extended to 
heavier atoms there must be constructred the appropriate semi-empirical formulas 
for the total energy and means found for taking into account relativistic effects. 
"The author is grateful to M.G.Veselov for valuable suggestions.” Orig.art.has: 

10 formulas and 1 table. 
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Calculation of theTf -eledtronic diamagnetic susceptibility of 
heteroatom—-containing aromatic molecules using a one-dimensional 
model, Zhur, fiz. khim, 36 no.1:143-147 Ja '62, (MIRA 16:8) 


1, Fiziko-khimicheskiy institut im. L.Ya. Karpova. 
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Calculating the effective electron mass ina eae Then 
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: Rebane, V. N. 
ORG: ane > 
TITLE: Influence of stimulated emission on the Hanle effect 
Optika i spektroskopiya, v. 21, no. 6, 1966, 661-665 


TOPIC TAGS; laser emission, stimulated emission, line width, spectral line, line 
intensity 


ABSTRACT: The author proposes a theory which makes it possible to take into account 
the dependence of the Hanle line shape on the intensity of laser radiation, with 
particular application to a three-level system (energies Ea > Ey > Eq with moments 

Ja = 0, Jy = 1, and Jp = O; laser emission corresponds to transition b > c). The 
“heory is based on expanding the density matrix in powersof the Larmor frequency, witt 
<igorous determination of the dependence of the expansion coefficients on the ampli- 
tude of the light field in the laser. This yields the dependence of the Hanle line 
shape on the field intensity in the laser, and also the dependence of the total 
spontaneous emission (from.the lower laser level) on the magnetic field. It is shown 
that the Hanle line broadens monotonically with increasing intensity of the spontane- 
ous emission, and that turning on a weak magnetic field in the presence of a + b 
stimulated emission leads to an increase of the summary intensity of the b + ¢ spon- 
taneous emission. This effect of the magnetic field is a distinguishing feature of 
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‘the Hanle effect.in the presence of stimulated emission. The author thanks M. P. 
Chayka for suggesting the topic and for continuous interest, and VY. I. Perel' for 
valuable remarks. Orig. art. has: 17 formulas. 
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; 


Tad-vo AN SSSR, 1963, 84-94 


TOPIC TAGS: luminescence, Yenseie acid, absorption, emission ° : 


ener A study has been made of the iabaorption and emission ‘spectra, the lews of] . : 
‘decay and pga de ames of luminescence, and the effect of heavy atoms in benzoic. | 


‘acid, the Na_, K_, » Pb_ salts of benzoic acid and Cl_, Br_ substitutes at liquid 4 
ni trogen selgartbrses The exucteee of ae benecte acid molecule is givens , & 
| st 7h Ur) i < 
' 
me eee Na, K, ong phew abe c-<. > wrest : : | Pa 
From the spectral ‘analysis 4¢ was show that the spread and intensity of the. ii} 


absorption bands vary uniformly from one salt to another and that the introduction | 
Card 1/2. 
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of Cl and Br significantly affects the electronic levels, ‘The ‘spectra of umined=" Me 
cence duration seems to vary from that of absorption, with emission bands strongly 
dependent on polarization media. Furthermore, the spectra of these salts show 
. individual characters and chenge only slightly when heavy metallic atoms are presmt. 
Orig. art. has: 6 figures, 6 tebles, and 6 formlas, | 
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AUTHOR: Rebane, Wr Newua-—o 

ORG: none 

TITLE: Influence of an impurity gas on the polarization of resonance fluorescence 
SOURCE: Optika 4 spektroskopiya, v. 21, no- h, 1966, 405-412 


TOPIC TAGS: fluorescence, collision cross section, polarized luminescence, excited 
state, kinetic equation, hyperfine structure 


ABSTRACT: This ia c continuation of earlier work (Opt. is spektr. v. 20, 185, 1966) 
where the effect exerted by collisions with atoms of an inert-gas impurity on the 
density matrix of the excited atoms of the investigated substance was. considered. In 
the preceding paper the substance was in the state 4P,. In the present paper these 
results are generalized to the case of an excited state with arbitrary electronic 
angular momentum in the adiabatic approximation. Kinetic equations are considered 
for the density matrix of the excited state. A solution 4g obtained for these equa~- 
tions in general form, in an approximation which linear in the pressure. In this ap- | 
proximation, the degrees of polarizations (unlike the Hanle line broadening) do not 
depend on the possible change in the lifetime of the excited state due to the collie 
A numerical calculation is presented of the degrees of polarization of the res- 
Hanle line shape for different polarizations of the ex- 
citing light, in the presence of a hyperfine structure. fhe influence of the colli- 
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sions on the degree of circular polarization is found to be twice as large than their 
influence on the degree of plane polarization. The Hanle line broadening in circular 
polarization is 1.6 times larger than the broadening in the plane polarization. The © 
relaxation of the density matrix after turning on the exciting light and the attenua-- 
tion constants characterizing the fluorescence quenching at different polarizations 
are determined. ‘The theory proposed can be refined by taking into account nonadia-= 
batic collisions and by other approximations, but calls for availability of reliable 
experimental data on the depolarization of the resonance fluorescence under the in- 
fluence of the impurity gas. The author is sincerely grateful to M. P. Chayka for 

.| continuous interest in the work and valuable remarks. Orig. art. has: 36 formulas. | 
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‘AUTHORS: Levshin, V.L. und Rebane, V.K, 
TITLE: 4& Comparative Study of Light-Sum Storage and Temperature Quenching 
in & 2nS-Ag Phosphor Excited with A-Rays and Light (Sravnitel'noye 
izucheniye zapasaniya svetovykh summ i teiperaturnogo tusheniya 
fosfora 2nS-Ag pri vozbuzhdenii A-luchami i svetom) 


PERIODICAL:Optixa i spektroskopiya, 1959, Vol 7, ‘Ir 2, vp 236-240 (USSR) 


ABSTRAST: The paper was presented by M.D. Galanin at the ViI-th All-Union 
Conference om Ludinescence on July 1, 1958, in Moscow. ‘Ths 
pacer reports & study of thermolunines cence and temperature quenching 
of the shosphor ZnS-Ag-MgClp (107* g/g of Ag and 10-2 g/g of godly} 
axcited by mexns of light and f-rays. Tha chosphors tiara heated to 
800° in air before measurements; they were orecared by V.I. Shchayenko. 
« marcury lamp PRK~-4 was used in photo-excitation; ‘the 365 mp line ras 
separated out by meins of a filtar. Beta-particles were from the 
following sources: poe (maximum ess E= 1.7 ifeV, mean energy 
@ = 0.7 Mev), 71204 ti = 0.783 MeV, B = 0.261 MeV) and $55 (8 = 0.187 MeV 
and 3 = 0.055 BieV). ‘the phosvhor was used in the torm of a layer 
0.25 ea thick. It was excited with light or with g-rays at the liquid- 
nitrégen tenzeraturs, the excitation then ceased and the vhosphor was 

i cept in darsmess for lin. Next the vhossvhor wis heated at the rate 
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of 15 deg/min, The intensity of luminescence of the phosphor was 
recorded by means of a photomltiplier FEU-19 and a microammeter M-91. 
Two peaks were observed on the thermolumines cence curve of the photo- 
excited phosphor (Fig laj; these peaks were at -150 to -165°C and at 
“75 to -80°C. The Arexcited phosphor (Fig 16-2) exhibited the same 
peaks. It follows, therefore, that for both types of excitation the same 
system of local levels was obtained. Filling of these levels depend ed 
on the type of excitation: when vhoto-excited the shallow levels were 
filled to a greater extent than deep levels, and on frexcitation the 
reverse was true. Filling of the local levels depands strongly on the 
intensity and duration of excitation. It vas found that when the photo- 
excitation intensity was reduced by a factor of 104 (fran 30 to 

0.003 uW/om®) the rate of filling of the levels was the same on photo- 
excitation and cuep terre from a 5.7 millicurie P®* source (Fig 3). 
It follows, therefore, that the seculiarities of A-excitation are entirely 
due to the low intensity of A-rays. Calculations showed that both a 
0.005 yi/om? light beam and‘a Aebeam from a 5.7 millicurie P52 source 
deliver energy to the surface layer of the chosvhor at the same rate of 
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015 ey em~Sgece7l, The authors studied also the temperature quenching 


It was found that at low excitation 


quenching bezins at lower temperatures than it 


The temperature Quenching curve 
source (dashed 
th the quenching curvs obtained on 
te of 0.3 yW/om2, -.cknowledgnent is made te 


KD. Galanin for his interest. there &ére 4 figures and 3 references, 1 of 
which is Soviet and 2 English. 
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TSATSKA, B.M.;REBANS, Ye.I,;GERASINOV, V.S.;MAKAROVA, GA. 


Use of a centrifugal blower and tar extractor of the ?sKTI-LPI 
type for the purification of crude gases, Gidroliz i lesokhim. prom, 
12 no.7:19-23 '59 (MIRA 13:3) 


1. Leningradskaya lesotekhnicheskaya akademiya (for JTSatsia, Rebane ). 
2. Vakhtanskiy kanifol'no-ekstrakts ionnyy zavod (for Gerasimov, Makarova). 
(Wood-using industries--Rquipment and supplies) 
(Gas purification) 
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REBANE, Yu. [Rebane, J.] 
In the Estonian sky. Grazhd.av. 16 no.l:4% Ja '59, (MIRA 12:3) 
1. Nachal'nik otdela transporta, dorozhnogo khozyaystva i svyazi 


Gosplana Estonskoy SSR, 
(Estonia--Aeronautics, Commercial) 
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Estonian S.S.R. Avt.transp. 35 no.l0:38 0 '57. (MIRA 10:10) 


1,Ministr avtomobdil'nogo transporta 4 shosseynykh dorog Estonskoy 


SSR. 
(Estonia--Transportation, Automotive) 
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